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A B S T R A C TObjectives: The assessment of quality of life (QOL) in children has been
underresearched in high- and low-income countries alike. This is partly
due to practical and methodological challenges in characterizing and
assessing children’s QOL. This article explores these challenges and
highlights considerations in developing age-speciﬁc instruments for chil-
dren affected by HIV and other health conditions in Africa and other low-
income settings. Methods: A literature search identiﬁed works that have
1) developed, 2) derived utilities for, or 3) applied QOL tools for use in
economic evaluations of HIV interventions for children. We analyzed the
existing tools speciﬁcally in terms of domains considered, variations in age
bands, the recommended respondents, and the relevance of the tools to
African and also other low-income country contexts. Results: Only limited
QOL research has been conducted in low-income settings on either adults
or children with HIV. A few studies have developed and applied tools forsee front matter Copyright & 2013, International S
r Inc.
1016/j.vhri.2013.07.005
st: The authors have indicated that they have no
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Street, Harare, Zimbabwe.children (e.g., in Thailand, Brazil, and India), but none have been in Africa.
The existing methodological literature is inconclusive on the appropriate
width or depth by which to deﬁne pediatric QOL. The existing instruments
include QOL domains such as “physical functioning,” “emotional and
cognitive functioning,” “general behavior (social, school, home),” “health
perception,” “coping and adaptation,” “pain and discomfort,” “extended
effects,” “life perspective,” and “autonomy.” Conclusions: QOL assessment
in children presents a series of practical andmethodological challenges. Its
application in low-income settings requires careful consideration of a
number of context-speciﬁc factors.
Keywords: children, HIV/AIDS, low-income, quality of life.
Copyright & 2013, International Society for Pharmacoeconomics and
Outcomes Research (ISPOR). Published by Elsevier Inc.Introduction
The assessment of quality of life (QOL) is crucial to inform
comparisons of the effectiveness of health care and public health
interventions, comparative health research, performance meas-
urement, purchasing decisions, and economic evaluations in
high- and low-income countries alike (see Smith et al. [1] for a
conceptual overview of the QOL literature). Much less progress
has been made in QOL assessment in children than in adult
health. The unique challenges of child health state assessment
have been highlighted elsewhere [2,3]. Ungar and Gerber [4]
explain that children start life as vulnerable infants and develop
toward independent persons. Throughout this process the child
experiences change in dependency relations with parents, rela-
tives, friends, teachers, neighbors, and people from the commun-
ity and encounters various types of health care workers such as
doctors, nurses, and community health workers. The nature of
the child’s relationships and his or her encounters with health
care workers are likely to signiﬁcantly affect patterns of health
care use, which then impacts his or her health status.
The development of QOL instruments for children involves
tackling a series of practical and methodological issues that inmany cases are simpler to address for adults. From a practical
viewpoint, it is simply less straightforward to ask children to
describe the domains that make up their QOL or to assess their
own QOL because they might ﬁnd it hard to clearly communicate
their thoughts and feelings. They can also face difﬁculties in
distinguishing between good and ill health or well-being, and
permanent and transitory health problems. Approaches that
have been proposed to overcome these difﬁculties include using
innovative instruments to aid understanding (e.g., use of pictures
[5]), varying questions and tools by age (e.g., see Paediatric
Quality of Life Inventory [PedsQL] in Overview of Children’s QOL
Instruments section) and stage of development of children, and
delivering questions to adult proxies responsible for children
(such as parents or carers). Obviously, the responses of children
and their proxies can vary [6]. They have been shown to differ
most widely with respect to domains around social and emo-
tional functioning, whereas they seem more similar within
physical activity, functioning, and symptoms domains [7].
Effectiveness research on child health interventions in low-
income countries has usually relied solely on intermediate
clinical markers (used primarily to inform narrow clinical deci-
sions) instead of QOL measures, which aim at assessing the widerociety for Pharmacoeconomics and Outcomes Research (ISPOR).
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environment (see Wilson and Cleary [8] on the conceptual
distinction between clinical and QOL outcomes). The usefulness
of these narrow clinical indicators to evaluate a range of medical
alternatives is limited. Instead, particularly when adopting a public
health approach, there is a need to understand the effect of health
care on a person’s QOL in whatever way this is deﬁned. The
estimation of children’s QOL should therefore be a central priority.
In addition to the practical challenges in assessing children’s
QOL, there are considerable methodological challenges. This article
aims to contribute to the literature by debating methodological
challenges related to pediatric QOL measurement in low-income
settings. By doing so we challenge existing instruments based on the
scope and perspective of existing pediatric QOL tools. We also aim to
inform how pediatric QOL estimation can be used within economic
evaluation. Although the article has a general focus—contributing to
outcome research in general—special attention is paid to addressing
these challenges of QOL assessment for use in the economic
evaluation of health care, and especially HIV/AIDS interventions.
The article proceeds as follows. A literature search for QOL
assessment in children is outlined. Based on the literature search
considerations of the QOL domains, suggested respondents and
age bands are described. Next, methodological considerations for
transforming QOL outcomes for economic evaluation are presentedArcles idenﬁed
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The literature search was conducted by the ﬁrst author. He
followed the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses guidelines. The primary search term used was
“quality of life” and the following secondary search terms were
used: “children,” “HIV,” “AIDS,” “instrument,” and “measurement.”
The PubMed and PubMed Central search engines were used. In
addition, the following selected journals were searched: Quality of
Life Research, Pharmacoeconomics, Journal of Health Economics, AIDS &
STD Patient Care, and Cost-Effectiveness and Resource Allocation.
Eligibility Criteria
Included articles 1) developed QOL instruments for, 2) derived
utilities (values) for, or 3) applied tools in economic evaluations ofArcles idenﬁed through selected Journals
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other than English were excluded. The focus population was
children in low-income settings, but particular attention paid to
the QOL of children with HIV in Africa. See Figure 1 for more
details.Overview of Children’s QOL Instruments
The overview revealed an appreciable body of work on QOL
research in HIV/AIDS conducted internationally [9], including
some studies in sub-Saharan Africa [10,11], as well as for children
[12–14], but not for children in Africa.
Table 1 shows all articles for which pediatric QOL tools for
HIV/AIDS have been developed or applied and names the tools
that were taken forward for qualitative analysis. The QOL instru-
ments are either generic health status instruments (in which
scores can be compared for many diseases, e.g., Child Quality of
Life Scale [CQLS], PedsQL, and Quality of Life Assessment Ques-
tionnaire [QLAQ]) or HIV condition/disease-speciﬁc instruments
(which measure narrowly focused patient views on the impact of
HIV/AIDS). The literature search yielded a mixture of these tools
but mostly generic instruments.
The identiﬁed tools have all been developed for use primarily in
high- and upper-middle-income countries. A few studies have
applied these tools in middle-income countries such as Thailand,
Brazil, and India. Zambia is the only lower-middle income country
in Africa that has reported application of child utilities in economic
evaluation [15]. In this study, adult utilities were extrapolated for
use in children, and the authors highlight lack of child-speciﬁc QOL
weights appropriate to lower-income settings.
The dimensions or domains of the retrieved tools are sum-
marized in Table 2. The number of domains varies from 4 (in
PedsQL 4.0) to 12 (Child Health Questionnaire 28). The most
common domains included in the tools were variants of physical,
emotional, and social functioning, and general health perception.
The CQLS contains leisure and family domains, and the QLAQ
has a measure of physical resilience. Despite requests we were
unsuccessful in obtaining access to the Thai Quality of Life for
HIV Infected Children tool, and therefore it was not included in
subsequent analyses.
Table 3 shows the origin of the tools considered in this
analysis. It also gives a summary of the key factors that were
considered in the elicitation of responses, how the summary
scores were obtained, and which age groups were considered in
the studies analyzed.
An important issue when assessing child QOL is the determi-
nation of an appropriate respondent—in particular whether it
should be a child and/or a proxy (parent or carer). Only the PedsQL,
Thai Quality of Life for Children, and Child Health Questionnaire 28
allow for both adult proxy responses and child self-responses. Other
instruments recommend either adult proxies (e.g., the QLAQ and
General Health Assessment for Children) or child self-response (e.g.,
the CQLS). Table 3 also contains a subanalysis on the age sensitivity
of the identiﬁed tools. We also note the width of age variation, and
this is further discussed below. Most instruments were developed
in what would be categorized as middle- to high-income countries
using standard World Bank classiﬁcations [16]. Application of these
tools in lower-income settings can raise a number of concerns
associated with the diverging socioeconomic and cultural contexts
of these settings, although some similarities can also be drawn
between these different economies. We believe that three primary
questions need to be addressed: 1) which dimensions and 2) which
age bands apply in the African context, and ﬁnally 3) whose
response is most appropriate to elicit (the child’s or a proxy’s).Key Issues to Consider in Assessment of QOL in
Children
What Dimensions to Consider?
Table 4 presents the domains that have been used to assess child
QOL in existing instruments.
This table generally suggests, as observed above, that major
domains such as physical, psychological, and social functioning
and general health perception form basic and fundamental
pillars of a child’s QOL. Physical functioning is an assessment
of a child’s ability to perform daily tasks and includes sitting,
walking, running, and playing. It is about general motility.
Psychological functioning assesses aspects such as cognitive
and attentive abilities, emotions, personality, behavior, and inter-
personal relationships. Social wellness assesses internal and
external engagement at all levels (such as at the micro level of
individual agency and the macro level of systems at school,
home, and other social structures). Finally, general health per-
ception assesses sentiments relating to current health status. It is
a function of an individual’s perception of the extent of deviation
in health status from a desired or aspired level, and is often
affected by changes in health status over time.
In addition, other descriptors of QOL that need to be explored
for importance and relevance include domains such as life
perspective; autonomy, pain, and discomfort; extended effects;
and coping and adaptation strategies.
Whose Response to Consider?
It is inevitable that different individuals report QOL differently,
especially if they are proxy respondents. Various potential
choices exist for pediatric study populations. A key distinction
can be made between children themselves and adult proxies—
either a parent or caregiver, or a health care provider. The
literature highlighted here is inconclusive on this issue. A more
precise response can be obtained from self-responses, although
younger children face more cognitive difﬁculties in expressing
themselves than do older children. Therefore, because of devel-
opmental and cognitive changes that occur as the child grows
(see Is Age Sensitivity an Issue? section), it may be useful to
obtain either child and/or adult proxy responses depending on
the age of the child. Adult proxy responses represent close
substitutes for younger children who are not able to comprehend
and express themselves clearly. As children grow older, however,
their responses can then be considered.
Is Age Sensitivity an Issue?
A closely related consideration to determining the appropriate
respondent is to reﬂect childhood developments in QOL measure-
ment based on a child’s age. A child’s life trajectory is typically
characterized by development in cognitive abilities and changing
dependency relations as the level of autonomy increases. The
studies highlighted in the review do not offer one consistent
approach to address the age-dependent elements of pediatric
QOL measurement (see Table 3).
If we consider the ecological model of inﬂuences on child
development [4], different systems exert differing effects on the
development of children and are each introduced at varying ages
(and with some degree of overlap). This results in unpredictable
impacts on the cognitive abilities of a child. Different health
systems in Africa have categorized children by age to inform
clinical practice. In Malawi, for example, children are grouped
into the following age groups: 0 to 2 years, 3 to 5 years, and 6 to 15
years. Appropriate tools should therefore be age sensitive to
reﬂect key developmental milestones that affect pediatric QOL.
Table 1 – Articles included for qualitative data analysis.
Code Title Authors Year Journal Country Objectives Population
group
(sample
size)
Eligibility
criteria
Instrument
used
GNI per
capita
Setting
AA
22
Oral health related
quality of life of
paediatric patients
with AIDS
Massarente
et al. [33]
2011 BMC Oral
Health
Journal
Brazil Assessment of oral
HRQOL of HIV/AIDS-
infected children and
associated factors
10–15 y (88) Value
elicitation
OHR-QoL 11,420.00 MIC
AA
24
Poor quality of life
among untreated
Thai & Cambodian
children without
severe HIV
symptoms
Bunupiradah
et al. [34]
2011 AIDS Care Thailand,
Cambodia
To evaluate QOL in
untreated Thai and
Cambodian children
with HIV who do not
have severe HIV
1–11 y (294) Tool
development
and value
elicitation
GCHA 8,360.00
and
2,230.00
UMIC/
LMIC
AA
25
Health related quality
of life assessment
questionnaire for
children aged 5-11
years with HIV/AIDS:
cross-cultural
adaptation for
Portuguese language
Costa et al.
[14]
2011 Cad. Saúde
Pública,
Rio de
Janeiro
Brazil To assess cross-cultural
adaptation of the
QLAQ used to
measure the HRQOL
in Brazilian children
aged 5–11 y with HIV/
AIDS
5–11 y (35) Tool
development
QLAQ 11,420 MIC
AA
29
Development of the
EQ-5D-Y—a child
friendly version of
the EQ-5D
Wille et al.
[31]
2010 Quality of
Life
Research
Germany,
Italy,
Spain,
and
Sweden
To develop a self-report
version of the EQ-5D
questionnaire for
younger respondents
(EQ-5D-Y), and test
comprehensibility of
children and
adolescents with
HIV/AIDS
48 y Tool
development
EQ-5D-Y 40,170.00/
32420.00/
31,440.00/
42,210.00
HIC (all)
AA
17
Quality of life of
children living in
HIV/AIDS-affected
families in rural
areas in Yunman,
China
Xu et al. [13] 2010 AIDS Care China To explore factors
inﬂuencing the
HRQOL of children
living in HIV-affected
families in rural
areas in Yuunan,
China.
8–17 y (225) Values
elicitation
PedsQL 4.0 8,390.00 MIC
AA
18
Health-related quality
of life in HIV-
infected children
using PedsQL™ 4.0
and comparison
with uninfected
children
Banerjee
et al. [35]
2010 Quality of
Life
Research
India Assess reliability and
validity of PedsQL 4.0
in children with HIV,
and the association
of HIV infection
treatment regimens
8–12 y (300) Values
elicitation
PedsQL 4.0 3,620.00 LMIC
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and type of care
received on QOL
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19
Quality of life and
psychosocial
functioning of HIV-
infected children
Das et al. [36] 2010 Indian
Journal of
Paediatrics
India To assess the QOL and
psychosocial
problems of HIV-
infected children, in
comparison to
children with cystic
ﬁbrosis
Z6 y(71) Value
elicitation
PedsQL 4.0 3,620.00 LMIC
AA
20
Health-related quality
of life of Thai
children with HIV
infection: a
comparison of the
Thai Quality of Life
in children (TlQLC)
with the PedsQL™
4.0 generic core
scales
Punpanich
et al. [37]
2010 Quality of
Life
Research
Thailand Assess reliability and
validity of the ThQLC
instrument in
comparison with the
PedsQL 4.0 in
children on long-
term HIV care
8–16 y (292) Value
elicitation
PedsQL 4.0
and ThQLC
8,360.00 MIC
AA
21
Development of a
culturally
appropriate health-
related quality of life
measure for HIV-
infected children in
Thailand
Punpanich
et al. [38]
2010 Journal of
Peadiatrics
and Child
Health
Thailand To develop a reliable
and valid self-
reported HRQOL
instrument for HIV-
infected children in
Thailand
Z8 y (292) Tool
development
ThQLHC 8,360.00 MIC
AA
27
Impact of disclosure of
HIV infection on
HRQoL among
children and
adolescents with
HIV infection
Butler et al.
[39]
2009 Paediatrics USA, Pourte
Rica
To examine the impact
of HIV disclosure on
pediatric QOL
45 y (395) Values
elicitation
GHAC 48,820.00/- HIC/
HIC
AA
26
Cost- effectiveness of
cotrimoxazole
prophylaxis in HIV-
infected children in
Zambia
Ryan et al.
[15]
2008 AIDS Zambia Assess the CEA of
cotrimoxazole
prophylaxis in HIV-
infected children in
Zambia
1–14 y (534) Utilities
equated
VAS, TTO, SG 1,490.00 LMIC
AA
28
Psychometrics of child
health questionnaire
parent short form
(CHQ-28) used to
measure quality of
life in HIV-infected
children in complex
anti-retroviral
therapy
Byrue et al.
[40]
2005 Quality of
Life
Research
USA To expand the
psychometric
properties of the
Child Health
Questionnaire 28
(CHQ-28) parent
report short form as a
measure of well-
being for children
with chronic illness
5–18 y(33) Tool
development/
adjustment
CHQ-28 48,820.00 HIC
V
A
L
U
E
IN
H
E
A
L
T
H
R
E
G
IO
N
A
L
IS
S
U
E
S
2
(2
0
1
3
)
2
3
1
–
2
3
9
235
T
a
b
le
1
–
co
n
ti
n
u
ed
C
od
e
T
it
le
A
u
th
or
s
Y
ea
r
Jo
u
rn
al
C
ou
n
tr
y
O
b
je
ct
iv
es
Po
p
u
la
ti
on
gr
ou
p
(s
am
p
le
si
ze
)
El
ig
ib
il
it
y
cr
it
er
ia
In
st
ru
m
en
t
u
se
d
G
N
I
p
er
ca
p
it
a
S
et
ti
n
g
A
A 2
3
V
al
id
at
io
n
st
u
d
y
o
f
a
sc
al
e
o
f
li
fe
q
u
al
it
y
ev
al
u
at
io
n
in
a
gr
o
u
p
o
f
p
ae
d
ia
tr
ic
p
at
ie
n
ts
in
fe
ct
ed
w
it
h
H
IV
Fe
rr
ei
ra
et
al
.
[4
1]
20
05
C
iê
nc
ia
Sa
úd
e
C
ol
et
iv
a
B
ra
zi
l
T
o
va
li
d
at
e
th
e
sc
al
e
o
f
ch
il
d
re
n
’s
Q
O
L
in
a
gr
o
u
p
o
f
ch
il
d
re
n
in
fe
ct
ed
w
it
h
H
IV
re
ce
iv
in
g
cl
in
ic
al
ca
re
in
B
ra
zi
l
4–
12
y
(1
00
)
T
o
o
l
d
ev
el
o
p
m
en
t
an
d
ap
p
li
ca
ti
o
n
C
Q
LS
11
,4
20
.0
0
LM
IC
C
EA
,c
o
st
-e
ff
ec
ti
ve
n
es
s
an
al
ys
is
;C
H
Q
-2
8,
C
h
il
d
H
ea
lt
h
Q
u
es
ti
o
n
n
ai
re
28
;C
Q
LS
,C
h
il
d
Q
u
al
it
y
o
f
Li
fe
Sc
al
e;
EQ
-5
D
,E
u
ro
Q
o
l
ﬁ
ve
-d
im
en
si
o
n
al
;G
H
A
C
,G
en
er
al
H
ea
lt
h
A
ss
es
sm
en
t
fo
r
C
h
il
d
re
n
;H
IC
,
h
ig
h
in
co
m
e
co
u
n
tr
y;
H
R
Q
O
L,
h
ea
lt
h
-r
el
at
ed
q
u
al
it
y
o
f
li
fe
;L
M
IC
,l
o
w
er
m
id
d
le
in
co
m
e
co
u
n
tr
y;
O
H
R
-Q
o
L,
o
ra
l
h
ea
lt
h
re
la
te
d
-q
u
al
it
y
o
f
li
fe
;P
ed
sQ
L,
Pa
ed
ia
tr
ic
Q
u
al
it
y
o
f
Li
fe
In
ve
n
to
ry
;Q
LA
Q
,
Q
u
al
it
y
o
f
Li
fe
A
ss
es
sm
en
t
Q
u
es
ti
o
n
n
ai
re
;
Q
O
L,
q
u
al
it
y
o
f
li
fe
;
SG
,s
ta
n
d
ar
d
ga
m
bl
e;
T
h
Q
LC
,
T
h
ai
Q
u
al
it
y
o
f
Li
fe
fo
r
C
h
il
d
re
n
;
T
h
Q
LH
C
,
T
h
ai
Q
u
al
it
y
o
f
Li
fe
fo
r
H
IV
In
fe
ct
ed
C
h
il
d
re
n
;
T
T
O
,
ti
m
e
tr
ad
e-
o
ff
;
U
M
IC
,
u
p
p
er
m
id
d
le
in
co
m
e
co
u
n
tr
y;
V
A
S,
vi
su
al
an
al
o
gu
e
sc
al
e.
Table 2 – List of domains found in identiﬁed tools.
Number Instrument Domains considered
1 PedsQL4.0 Physical, emotional, social, and
school functioning
2 ThQLC Physical, emotional, social, life, and
school functioning
3 ThQLHC HIV-targeted tool used to assess
symptoms associated with HIV in
children
4 CQLS Autonomy, leisure, functions, and
family
5 QLAQ Physical, psychological, social/role
functioning, health perceptions,
health care utilization, and
physical resilience
6 EQ-5D-Y Mobility, self-care, pain/discomfort,
anxiety/depression, and usual
activities
7 GHAC General health perception,
symptom distress, psychological
status, and physical functioning
8 CHQ-28 Physical function; limitation to
social role related to emotional or
physical function; bodily pain;
general behavior; mental health;
self-esteem; general health
perception; change in health over
past year; impact on parental
time; impact on parental
emotions; family activities; and
family cohesion
CHQ-28, Child Health Questionnaire 28; CQLS, Child Quality of Life
Scale; EQ-5D-Y, EuroQol ﬁve-dimensional questionnaire for
younger respondents; GHAC, General Health Assessment for Chil-
dren; PedsQL, Paediatric Quality of Life Inventory; QLAQ, Quality of
Life Assessment Questionnaire; ThQLC, Thai Quality of Life for
Children; ThQLHC, Thai Quality of Life for HIV-Infected Children.
This is an HIV-speciﬁc tool and could not access the tool for
comparison purposes.
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attention of the mother or another adult. The mother or carer is
then fully responsible for assessing the welfare of the child by
using means such as interpreting their expressions. Children
aged 3 to 5 years old have some increased autonomy and will
likely spend some time away from the major caregiver, be given
opportunity to play alone or with others, and will perhaps spend
time in day care activities. They also have an improved ability to
report ill health and discomfort, even though they may not be
able to describe this in detail. Children aged 6 to 12 years
experience life increasingly away from family members. They
are often introduced to formal education (although not always in
the African context), and the expectations placed on them are
somewhat higher—for instance, they may need to do homework
or help with housework. In the age range 13 to 15 years, children
have their ﬁnal years of childhood. They start to experience
hormonal changes and transition to life as adults.Using QOL Measurement in Economic Evaluation
After the outcomes of health care interventions have been
measured, using a context-sensitive QOL tool, there is a need to
Table 4 – Description of new domains for QOL in
children.
Domain Description
Physical functioning Ability to sit, walk, run, play,
participate in general activities that
require use of body, general motility
Emotional and
cognitive
functioning
Mental wellness (neurological
impairment, anxiety, depression),
emotions (sad, anger, fear,
happiness, self-esteem, conﬁdence),
and cognitive (intellectual mind,
comprehension, etc.)
General behavior
(social, school,
Behavior at home (e.g., family
participation and cohesion), school
Table 3 – Origins of tools, income settings, variation in respondents, and age sensitivity of tools.
Tool Country originally developed (and tested) Respondent Age sensitive
Development Tested Income Self Adult
proxy
Yes/
no
Specify
PedsQL
4.0
San Diego, CA San Diego, CA High income Yes Yes Yes 2–18 y
ThQLC Thailand Thailand Upper-middle income Yes Yes Yes 5–16 y
CQLS Brazil Brazil Upper-middle income Yes No Yes 4–12 y
QLAQ Brazil Brazil Upper-middle income No Yes Yes 5–12 y
EQ-5D-
Y
Germany, Italy, Spain,
and Sweden
Germany, Spain, and
South Africa
High- and upper-
middle income
Yes No Yes Z8 y
GHAC USA USA High income No Yes Yes Z5 y
CHQ-28 USA USA High income Yes Yes Yes Z8 y
CHQ-28, Child Health Questionnaire 28; CQLS, Child Quality of Life Scale; EQ-5D-Y, EuroQol ﬁve-dimensional questionnaire for younger
respondents; GHAC, General Health Assessment for Children; PedsQL, Paediatric Quality of Life Inventory; QLAQ, Quality of Life Assessment
Questionnaire; ThQLC, Thai Quality of Life for Children.
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evaluation.
Economic evaluations can guide decision makers on the
allocation of their budgets, whether this is in health care or more
speciﬁcally for HIV/AIDS interventions. There are various
approaches to conducting economic evaluations depending on
the scope and perspective of the study. Literature however points
broadly to two predominant forms of analyses: cost-utility (some-
times called cost-effectiveness) analyses and cost-beneﬁt analy-
ses [17]. The key challenge in all forms of economic evaluation is
to capture the impact of various interventions in affecting the
QOL of patients, or potential future patients, and their associated
costs. For pediatric evaluations, there is therefore a need to
measure the QOL impacts of pediatric interventions, using some
form of instrument, and then for these impacts to be valued.
These values can then be compared directly to costs to inform an
assessment of value for money.
There are then broadly two ways of incorporating QOL
estimation into economic evaluation, and the appropriate
approach to valuation relates to the form of analysis adopted:
(1) for cost-utility/cost-effectiveness analyses, effects of interven-
tions have to be translated into “utilities,” and (2) for cost-beneﬁt
analyses, it is necessary to translate effects of interventions into
monetary values. These two approaches are considered below.home) (class participation, schoolwork,
group work, school absenteeism or
preseentism), and social/role
playing (among other kids)
Life perspective Views on life events, life expectations
Health perceptions Overall perception of health (includes
perception of current health,
changes in health over the previous
period, health care utilization as a
proxy to overall health status)
Copying/adaptation Ability to cope or adapt to changes in
health or to changes not related to
health
Pain and discomfort Pain and discomfort
Extended effects The external effects of caring for the
sick child, e.g., time, emotions,
burden, effort, and impact on your
current health and well-being
Autonomy Examines the level of independence of
the child, self-reliance
QOL, quality of life.Calculating Utilities for Use within Cost-Utility/Effectiveness
Analyses
Utilities value QOL on a scale in which 1 represents “full health”
and 0 represents “death.” This has two major advantages: ﬁrst,
they enable comparisons across different interventions and
therapeutic areas, and second, they can enable reduced mortality
and reduced morbidity to be assessed concurrently.
The applied literature on the evaluation of pediatric inter-
ventions has often struggled to determine appropriate utilities in
both high- and low-income country settings. For instance, in an
evaluation of prophylaxis for HIV-infected children, Ryan et al.
[15] had to apply adult utility values to child health outcomes.
The authors explain that there were no utilities available for HIV-
infected children and instead they have to rely on the use of adult
utilities. This clearly is a limitation of this and other pediatric
economic evaluations in HIV/AIDS.
Two of the most widely used methods to determine prefer-
ence or utility scores are the standard gamble and time trade-off
[17,18]. These are choice or preference-based methods in which
standard gamble involves eliciting preferences from respondentsbetween health states that are uncertain, whereas time trade-off
involves making choices on the basis of the length of time spent
in alternative health states. Both approaches are relatively
expensive to undertake on a case-by-case basis. One alternative
is the visual analogue scale, which can be administered alongside
QOL measurement tools to inform utilities [19].
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Analyses
A second means of assessing value from HIV/AIDS and health
care interventions is to assign monetary values to health out-
come measures directly.
Monetary valuation can be assigned by using either revealed
preferences or stated preferences (SP) of subjects. The well-being
valuation method is a relatively new approach in the revealed
preferences tradition to calculate monetary valuations (see
Powdthavee and van den Berg [20] or Deaton et al. [21]). In the
absence of a functioning market for particular commodities, such
as is the case for health gains resulting from interventions, an SP
approach usually has to be adopted by an analyst.
One common way to elicit SP to calculate monetary values is
to use contingent valuation. This method elicits values by using
hypothetical questions contained in a survey [22,23]. Individuals
are asked to directly state their willingness to pay for medicines
or treatments associated with an illness, or for inclusion of
interventions in health insurance packages or reimbursement
lists [24–28].
The related approach of undertaking discrete choice experi-
ments asks similar questions but over a whole range of attrib-
utes, including health domains and monetary outcomes,
enabling monetary values to be placed on the outcomes associ-
ated with the receipt of interventions [29].Discussion and Conclusions
The idea of this article arose during the development of an
instrument for QOL assessment in children with HIV in sub-
Saharan Africa. During the process of developing that instru-
ment, it became clear that there were quite a few methodological
challenges that remained unresolved in the literature—in partic-
ular relating to choices of domains, recommended respondents,
and child age bands. It also became clear that these are of
relevance not only to the evaluation of HIV-related outcomes in
Africa but also to pediatric QOL estimation in low-income
countries more generally. This article therefore is not meant as
a research manuscript but instead has outlined some of the
methodological challenges. It is hoped this will encourage further
debate on methodological issues relating to QOL assessment in
children. The article has also outlined how QOL outcomes can be
valued for use within economic evaluation studies.
Identifying existing instruments on the basis of the literature
search suggested that quite a broad range of QOL domains should
be considered for inclusion in any instrument. These could be
labeled as “physical functioning,” “emotional and cognitive func-
tioning,” “general behavior (social, school, home),” “health per-
ception,” “coping and adaptation,” “pain and discomfort,”
“extended effects,” “life perspective,” and “autonomy.” We do
not claim that our search was exhaustive, for example the CHU9D
tool [42] did not appear in our search. However, the domains are
broadly similar.
This ﬁnding is particularly interesting because it suggests that
two of the most notable existing instruments (PedsQL and Euro-
Qol ﬁve-dimensional questionnaire for young respondents [EQ-
5D-Y]) may have a focus that is too narrow to fully capture
children’s QOL. The PedsQL is considered one of the most
promising QOL instruments for children [13]. It includes domains
covering physical, emotional, social, and school functioning. It
does not, however, contain domains found in other tools such as
health perception, coping and adaptation, and pain and discom-
fort. The EQ-5D-Y stems from the well-known adult EQ-5D
questionnaire, which is the main outcome measure in cost-
utility analysis [30]. It assesses childhood QOL by using domainsof mobility, self-care, pain/discomfort, anxiety/depression, and
usual activities. These match domains used for adults although it
is expected that the types of considerations within each may
change between adults and children—for instance, usual activ-
ities for adults will typically include work and leisure, whereas for
children they are more likely to focus around things such as
school and play.
The scope of both the PedsQL and the EQ-5D-Y may therefore
not be wide enough to capture what is really important for
children’s QOL. This has already notably been acknowledged,
for instance, by Willie et al. [31]. The implication, however, is that
the search for appropriate measurement tools for pediatric QOL,
even in high-income countries, is not a concluded task.
This article has also highlighted other considerations relating to
whether tools should be catered to particular age groups and the
related question of whose responses to consider (the child’s or an
adult proxy’s). As a result of developmental and cognitive changes
that occur as the child grows, we believe that catering tools to
different age groups is required. This also has implications on who
should respond to questions. Adult proxy responses represent close
substitutes for younger children who are not able to comprehend and
express themselves clearly. As children grow older, however, their
responses can be considered. Others have discussed QOL measure-
ment in pediatric patients with HIV on the basis of demonstrating
adequate psychometric properties of existing instruments [12].
Finally, this article has outlined how pediatric QOL estimation
can be used within economic evaluation. This requires valuation
of the effects of interventions—either using utilities (for use in
cost-utility/effectiveness analyses) or assigning monetary values
(for use in cost-beneﬁt analysis). The applied QOL literature has
tended to use adult health proﬁling instruments in child health
state assessment and/or adult preferences for health utilities.
This is a major limitation that risks leading to inappropriate
policy advice on the use of pediatric health care interventions.
Although there is a substantial literature on parents’ willingness
to pay even in low-income settings that we may not have
captured in our search, it is worth emphasizing that in this
literature it is generally parents who value children’s QOL. It
seems therefore fair to conclude that the more accurate inform-
ing of policy requires either both child-speciﬁc measurement and
valuation of QOL or better involvement of parents in valuation of
children’s QOL. When parents are going to value children’s QOL,
the analyst should consider basing QOL estimations on interde-
pendent utility functions [32]. It also requires measurement and
valuation to be appropriately culturally sensitive [14]. Regardless
of the valuation approach, it is necessary to be sensitive to
cultural variations in the conception of QOL that will ultimately
affect the value put on the QOL estimated. Cultural variations
often correlate with levels of economic well-being, although this
is not necessarily always true. QOL estimation should therefore
be based on a culturally sensitive tool, and valuation should also
be sensitive to cultural differences and economic conditions.
In conclusion, QOL estimation in children presents a series of
practical and methodological challenges. Its application in low-
income countries requires careful consideration of a number of
context-speciﬁc factors. The article challenges existing instru-
ments to capture a broader range of domains to assess pediatric
QOL for effectiveness research. We have also informed how
pediatric QOL outcomes can be valued for use within economic
evaluation studies.Acknowledgment
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